Abstract
Draize eye scores (DES) of 37 pure organic liquids have been converted into scores for the corresponding vapors, DES/P 0 , where P 0 is the liquid vapor pressure in atmospheres at 298K.
It is shown that there is a constant difference of 6.7 between values of log(DES/P 0 ) and log(1/ET), where ET is the eye irritation threshold in ppm of eight vapors for human subjects. The 37 log(DES/ where π 2 H is the compound polarizability-dipolarity, ∑(alpha) 2 H and ∑(beta) 2 H are the compound hydrogen-bond acidity and basicity, and logL 16 is the gas-hexadecane partition coefficient. n is the number of data points, r the correlation coefficient, sd the standard deviation, and F the F-statistic. LogSP is then either log(DES/P 0 -6.7), or log(1/ET), confirming the result for the eight common compounds. It is suggested that eq. i can be used to predict eye irritancy of organic vapors and pure liquids. It is further suggested that for the compounds in the data set, the main process in eye irritation is transfer of the compound from the vapor or pure liquid to a biological phase, and a number of chemical properties of the biological phase have been mapped out through eq. i. These properties are consistent with corresponding properties for a number of organic liquid phases.
This work concerns the use of a quantitative structure-activity relationship (QSAR) to account for eye irritation in humans and rabbits. The data for humans comprised eye irritation thresholds (EIT). The data for rabbits comprised scores on the Draize test, and in particular a set of scores used by various researchers to search for chemical or molecular
correlates of ocular inflammation. The human and animal data differed in an important way.
The human data came from vapor-phase stimulation with various volatile organic compounds (VOCs), whereas the animal data came from direct application of VOCs as bulk liquids. The two sets had eight members in common. In order to compare the sets, we expressed the Draize scores relative to the saturated vapor pressures of the VOCs which essentially converted the data into scores for vapor stimulation. We then inquired whether a QSAR based upon solvation energy could describe both sets of data. This QSAR has already shown itself able to describe human nasal irritation thresholds 1 . Its extension to the description of Draize scores adds substantially to its usefulness. Fig.1 , with the substances listed in Table 1 . The scatter appears random along the line of identity, confirming the result suggested by the eight common compounds.
Eq. 1 therefore encompasses two quite different measures, the Draize eye test on rabbits and eye irritation thresholds on human subjects. To our knowledge this is the first time that
Draize scores have been satisfactorily matched to any in vivo test, let alone to tests on human subjects.
The quest for structure-activity relationships between chemical or molecular properties and Draize scores has focused on liquid-phase stimulation. accounts for 74% of the variance in observed logDES.
The success of the present approach suggests that for the compounds in this set, the main process in eye irritation involves transfer of the compound from the vapor or pure liquid to a biophase, and a number of chemical properties of the biophase have been implicated through eq. 1. These are consistent with corresponding properties for a number of organic phases, which could then effectively simulate the biophase for eye irritation. For a number of terpenes not included in the present set, log(1/EIT) predicted on eq. 1 shows the same trend as that of the observed values 6 .
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TAB LE 1. Draize Eye Scores (DES) referred to saturated vapor pressure (P°) and human eye irritation thresholds (EIT), indicated by H, for human, after the stimuli. The second column of data contains the observed values in Figure 1 and 
